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Introduction {#sec005}
============

Hypertension is a common non-communicable disease (NCD) globally. As many as 22% of adults aged 18 years and above had raised blood pressure in 2014. \[[@pone.0224649.ref001]\] It was estimated that 17.5 million deaths were from cardiovascular related diseases in 2012, and three quarter of these deaths occurred in low- and middle-income countries.\[[@pone.0224649.ref001]\] According to the Malaysian National Health and Morbidity Survey 2015, the prevalence of hypertension among adults aged 18 years and above was 30.3% and the prevalence increases with age.\[[@pone.0224649.ref002]\] The prevalence in the rural areas (33.5%) were significantly higher than the urban areas (29%).\[[@pone.0224649.ref002]\]

Patients with hypertension are required to perform varying forms of self-care behaviours as part of their management. The major areas in hypertensive control that needed self-care attention includes medication taking and a number of lifestyle factors such as non-smoking, weight reduction, consumption of low-sodium and low-fat diet, increasing physical activity, moderation in alcohol consumption, self-monitoring of BP, regular doctor visits, and stress reduction.\[[@pone.0224649.ref003],[@pone.0224649.ref004]\] Patients' ability to manage themselves is correlated with better clinical outcomes, better blood pressure control, reduced frequency of medical consultations, and consumption of fewer medications.\[[@pone.0224649.ref005]\]

Self-care is defined as "actions directed toward oneself or the environment to regulate one's functioning in the interest of one's life, integrated functioning, and well-being." \[[@pone.0224649.ref006]\] The concept of self-care is multi-dimensional. The capacity for self-care depends on a person's "self efficacy", "motivation" to continue them and actual execution of these activities as reflected by the "behavior". \[[@pone.0224649.ref007]\] A study in Beijing on self-care behaviours showed more than 70% of patients with hypertension were non-smoker and abstained from alcohol consumption.\[[@pone.0224649.ref008]\] However, self-care behaviours related to medication adherence, regular blood pressure monitoring, and physical exercise were less commonly reported. In Saudi Arabia, the overall self-care level was moderate with adherence to medication scored the highest in patients with hypertension.\[[@pone.0224649.ref009]\] The associations between level of self-care behaviour and age, gender, education status and duration of having hypertension were reported in both studies.\[[@pone.0224649.ref008],[@pone.0224649.ref009]\]

Studies have shown that self-care behaviour among hypertensive patients correlate with blood pressure control and prevents complications of hypertension.\[[@pone.0224649.ref003],[@pone.0224649.ref010]\] Motivation and self-efficacy were shown to be associated with improved medication adherence and lifestyle modifications.\[[@pone.0224649.ref011],[@pone.0224649.ref012]\]

There are tools that evaluate the level of self-care among patients with hypertension. A systematic review on 29 articles that assessed hypertension self-care assessment instruments revealed deficiencies in some of these instruments.\[[@pone.0224649.ref013]\] Most of these instruments only emphasized on behaviour related to adherence to medications, based on dissimilar theoretical framework and poor psychometric quality.\[[@pone.0224649.ref013]\] The Hypertension Self-Care Profile (HTN SCP) is a comprehensive tool, which encompasses three domains that assess behaviour, motivation and self-efficacy in patients with hypertension.\[[@pone.0224649.ref007]\]

Self-care had positive effects on clinical outcomes of hypertension such as reduction in the occurrences of stroke and premature cardiac deaths.\[[@pone.0224649.ref003],[@pone.0224649.ref010],[@pone.0224649.ref014],[@pone.0224649.ref015]\] However to date, there is no published data on the multiple dimensions of hypertension self-care in Malaysia with the use of Hypertension Self-Care Profile (HTN-SCP) tool. The HTN-SCP tool was validated in Singapore with a similar multi-ethnic Asian population as in Malaysia. \[[@pone.0224649.ref007],[@pone.0224649.ref016],[@pone.0224649.ref017],[@pone.0224649.ref018]\] It provides opportunities for cross-national comparison of hypertension self-care capacity in different populations. In addition, the tool allows profiling patients using the three dimensions of self-care in hypertension. Thus, this study aimed to determine the self-care profiles of patients with hypertension in the primary care clinics using the comprehensive Hypertension Self-Care Profile (HTN-SCP) questionnaire. \[[@pone.0224649.ref007]\] We hypothesized that the level of self-care for managing hypertension among Malaysian adults is low. As alluded in the Beijing and Saudi Arabic studies \[[@pone.0224649.ref008],[@pone.0224649.ref009]\] there will be significant associations between self-care with socio-demographic and hypertension-related factors. The findings from this study will provide information to initiate future efforts to promote self-care among patients with hypertension and strengthen the delivery of self-care education among healthcare professionals.

Methods {#sec006}
=======

This cross sectional study was conducted between 1 October 2016--30 April 2017 in 3 public primary care clinics in the state of Selangor, Malaysia. These clinics were selected using a simple random sampling of all public primary care clinics in the whole state of Selangor. These clinics were located at the urban areas with a high attendance of hypertensive patients. Besides, these clinics were government-funded clinics accessible to the whole population at a minimal cost. All adults aged 18 years and above with hypertension for at least 6 months, who understands and able to answer the questionnaire in English, Chinese and Malay language were included. The exclusion criteria for the study were pregnant women, those with acute psychotic illness or cognitive impairment. The sample size was calculated using the Lemeshow and Lwanga(1990) \[[@pone.0224649.ref019]\] formula based on a study by Neminqani et al (2013)\[[@pone.0224649.ref009]\] using the mean of self-management score among those aged \<60 years and ≥60 years with the confidence level of 95%, and power of 90%. The total sample size was 720, after taking into consideration a 20% drop-out and missing data.

Study instrument {#sec007}
----------------

The participants were assisted in the administration of the study instrument in either English, Chinese or Malay language. The study instrument comprises three parts:

### Part one: Socio-demographic information {#sec008}

1.  Age

2.  Gender

3.  Ethnic

4.  Marital status

5.  Household income

6.  Education level

### Part two: Medical information {#sec009}

1.  Duration diagnosed with hypertension

2.  Recent blood pressure reading

3.  Weight and height: to calculate body mass index

4.  Number anti-hypertensive medications

5.  Family history of hypertension

6.  Other medical problems

The medical information was verified using the participant's medical record and was taken from the most recently entered information.

### Part three: The Hypertension Self-Care Profile (HTN-SCP) tool (English version).\[[@pone.0224649.ref014]\] {#sec010}

The HTN SCP tool\[[@pone.0224649.ref014]\]: It is a self-administered English questionnaire, consisting of 60 items grouped into three sections--Motivation, Behaviour and Self-efficacy, with each section has 20 items. This tool has been validated and it is a reliable tool. The questionnaire validation has been done by the Singapore collaborator study team. \[[@pone.0224649.ref007],[@pone.0224649.ref014],[@pone.0224649.ref015],[@pone.0224649.ref016]\] The Cronbach's Alpha for motivation, behaviour and self-efficacy were 0.948, 0.857 and 0.931, respectively.The interclass correlation co-efficients for motivation, behaviour and self-efficacy were 0.762, 0.671 and 0.720, respectively. The Cronbach's Alpha for motivation, behaviour and self-efficacy were 0.928, 0.851 and 0.945 for the Malay version and 0.838, 0.929, and 0.927 for the Chinese version, respectively. \[[@pone.0224649.ref015],[@pone.0224649.ref016]\] There are three sections for the HTN SCP questionnaire. The questions in each section seek information on the patient's physical activity, recommended dietary intake, habits of reading nutritional facts and labels, restriction of alcohol consumption, smoking habit, home blood pressure monitoring, compliance to medication and follow up and weight reduction. For each section, the questions commence with the following stems: (1) how often do you do (behavior); (2) how important you think it is to do (motivation); and (3) how confident are you in doing a particular task (self eficacy)? Each section comprised of 20 questions. Each question uses a 4-point ordinal scale. For each section, the higher scores indicates higher level of hypertension self-care behaviour, motivations and self efficacy. For each section, the minimum score is 0 and the maximum score is 60.

The questionnaire was also pre-tested on 30 local participants prior to the study. Minor amendments were made after the pilot study, such as inclusion of locally available food types for illustration in the questionnaire.

The target for blood pressure control was based on the Malaysian Hypertension and Diabetes management guidelines, \[[@pone.0224649.ref020],[@pone.0224649.ref021]\] with blood pressure level of \<140/90 mmHg for non-diabetic, and ≤ 135/75 mmHg for those with diabetes or chronic kidney disease. The Body Mass Index (BMI) classification was according to the Malaysian obesity guideline \[[@pone.0224649.ref022]\]: BMI of Underweight \<18.5 kg/m^2^, Normal weight 18.5--22.9 kg/m^2^, Overweight 23--27.4 kg/m^2^ and Obese \> 27.5 kg/m^2^.

Data collection {#sec011}
---------------

Patients were recruited between 1 October 2016--30 April 2017 at the primary care clinics using systematic random sampling with the sampling interval of two. The first patient recruited on day one of data collection was randomly selected by drawing a lot and became the reference point of the study recruitment. Subsequently every alternate patient was approached for recruitment.

Patients who agreed to participate were informed about the study and were provided informed consent. A pretested proforma contained baseline sociodemographic data were self-administered by the patients where as HTN SCP were interviewer-administered. The clinical information of the patients were obtained from their medical records.

Data analysis {#sec012}
-------------

Statistical analysis was done using SPSS version 20.0. Descriptive statistics were used to describe demographic and disease characteristics of the patients and their blood pressure control. Percentages and frequencies were used for the categorical variables while mean and standard deviations were calculated for the continuous variables. Normality testing was done for numerical data using the calculation of z-score from skewness and kurtosis, Kolmogorov-Smirnov, histogram and Q-Q plot, which showed data was normally distributed. The association for numerical data were tested using t-test and One way ANOVA. Multiple linear regressions (MLR) were performed to identify the determinants for hypertension self-care as the HTN-SCP score is a continuous variable. Furthermore, there is no cut off point to categorise good or poor self-care in hypertension in the original version of HTC-SCP questionnaire. Univariate analyses using independent t-tests and One-way ANOVA analysis.were performed and factors with p\<0.25 were included in the MLR model. The results of the MLR were presented as beta coefficient, standard error and 95% confidence intervals. Significant level was set at p\<0.05. The assumptions of multiple linear regression analysis was met. Firstlly, the scatterplots showed linear relationship between the dependent and independent variables. Secondly, the histogram and goodness of fit test showed normal distribution of residue values. Thirdly, there were no multcollinearity between the independent variables as the tolerance values were above 0.1 (ranging from 0.865 to 0.987) and the variance inflation factors (VIF) were less than 3 (ranging from 1.013 to 1.148). Lastly, a scatterplot of residuals versus predicted values showed no clear pattern in distribution (homoscedasticity).

Ethics approval {#sec013}
---------------

Ethical approval was obtained from the Medical Research & Ethics Committee of the Ministry of Health Malaysia: NMRR-17-1508-36071. Subsequently permission to have access to the electronic medical record at the public primary care clinics was sought from the Selangor state Health Department since these three clinics was under their jurisdiction. A briefing session was held at the selected clinics. All medical officers, specialists and medical staff were informed and explained regarding the study. Participants were explained about the study and written consent were obtained prior to their participation in this study. The participants were assigned non-identifiable identification codes for data entry and data analysis. All the consent forms and questionnaires are stored in a locked filing cabinet accessible only by the researchers and will be stored for 7 years. After this time information will be shredded and disposed of in secure bins. The university IT department will assist in deleting the data from storage after the completion of the project.

Results {#sec014}
=======

We approached 811 patients and 50 of them refused to participate due to time factor and language barrier. Hence, the response rate was 93.8%. For those who agreed to participate, 31 (3.8%) of the questionnaires were excluded from analysis due to incomplete data. The final number of patients' data included for analysis was 730. The mean age of the patients was 59.5 (SD 10.23) years old with 52.5% of them aged 60 years and above. There were more women (52.5%) and most of the participants were Malays (44.0%), followed by Chinese (34.9%) and Indians (21.1%). More than half (58.4%) of them had secondary school level of education, followed by 24.8% with primary or no formal school and 6.8% with tertiary level of education. Majority of them were married (81.5%) and from the lower socio-economy population (71.2%) with monthly household income of less than RM3000.

[Table 1](#pone.0224649.t001){ref-type="table"} shows the disease characteristic of the participants. Majority of them had hypertension for 5 years or above (69.6%) and had other co-morbidities (81.4%). Approximately one third (30.7%) of them had family history of hypertension. About half (56%) of them were on two or more anti-hypertensive medications. However, most (65.5%) of them did not have their blood pressure controlled to the targets. Majority of the patients were either overweight (32.9%) or obese (48.6%) and more than half (53%) of them had diabetes mellitus or chronic renal disease. ([Table 1](#pone.0224649.t001){ref-type="table"})

10.1371/journal.pone.0224649.t001

###### Disease characteristic of the study participants (N = 730).

![](pone.0224649.t001){#pone.0224649.t001g}

  --------------------------------------------------------------------------------------------------
  Variable                                                                  Result\      Mean (SD)
                                                                            N(%)         
  ------------------------------------------------------------------------- ------------ -----------
  **Duration of Hypertension (years)**                                                   9.6(7.9)

      \< 5                                                                  222 (30.4)   

      \> 5                                                                  508 (69.6)   

  **Family History of Hypertension**                                                     

      No                                                                    506 (69.3)   

      Yes                                                                   224 (30.7)   

  **Other medical Conditions**                                                           

      Yes                                                                   594 (81.4)   

      No                                                                    139 (18.6)   

  **No. of anti-hypertensive Medications**                                               

      0                                                                     7(1.0)       

      1                                                                     312(42.7)    

      2                                                                     259(35.5)    

      3                                                                     117(16.0)    

      ≥4                                                                    35 (4.8)     

  **Blood pressure controlled (Non DM \< 140/90, DM/CKD \< or = 135/75)**                

      No                                                                    478 (65.5)   

      Yes                                                                   252 (34.5)   

  **Body Mass Index (BMI) kg/m**^**2**^                                                  

      Underweight (\<18.5)                                                  8 (1.1)      

      Normal weight (18.5--22.9)                                            119 (16.3)   

      Overweight (23--27.4)                                                 240 (32.9)   

      Obese (≥ 27.5)                                                        355 (48.6)   

      Missing data                                                          8 (1.1)      

  **Present of Diabetes/CKD**                                                            

      Yes                                                                   387(53.0)    

      No                                                                    343(47.0)    
  --------------------------------------------------------------------------------------------------

[Table 2](#pone.0224649.t002){ref-type="table"} shows the scores of the respective domains in the HTN SCP tool. The mean total score of hypertension self-care was 124.2 (SD 22.8) with minimum score of 42 and maximum score of 178. The mean scores were highest for motivation (mean 45.3, SD 9.1), followed by self-efficacy (mean 42.5, SD 8.9) and lowest for behaviour (mean 36.4, SD 8.9).

10.1371/journal.pone.0224649.t002

###### Scores of Hypertension Self-Care Profiles.

![](pone.0224649.t002){#pone.0224649.t002g}

  DOMAIN                                            MINIMUM SCORES   MAXIMUM SCORES   MEAN SCORES   Standard deviation
  ------------------------------------------------- ---------------- ---------------- ------------- --------------------
  Behavior                                          11               59               36.4          8.9
  Motivation                                        3                60               45.3          9.1
  Self-efficacy                                     11               60               42.5          8.9
  **Total Hypertension Self-Care Profiles score**   **42**           **178**          **124.2**     **22.8**

[Table 3](#pone.0224649.t003){ref-type="table"} shows the associations between Total Hypertension Self-Care Profile score and sociodemographic factors and disease characteristic using univariate analyses. Women (mean 126.0, SD 22.3) were found to have significant higher score (P-value 0.018) compare to men (mean 122.0,SD 23.4). For the different ethnic groups, Indians (mean 130.5, SD 21.7) and Malays (mean 128.1, SD 19.8) were found to have significantly higher scores (P-value \<0.001) than Chinese (mean 115.1, SD24.2). Those with Diploma or tertiary education (mean 133.3, SD23.6) had significantly higher scores (P-value \<0.001) than those with secondary school (mean 125.3, SD 22.5) and primary school level education (mean 118.9, SD 21.7). Participants with family history of hypertension (mean 125.9, SD 22.3) scored higher (P-value 0.002) than those without (mean 120.3, SD 23.7). The Total Hypertension Self-Care Profile score was not significantly associated with age, household income, marital status, duration of hypertension, presence of other medical conditions, number of anti-hypertensive medication, blood pressure control, body mass index and presence of diabetes or chronic renal disease.

10.1371/journal.pone.0224649.t003

###### Associations between Hypertension Self-Care Profile scores and sociodemographic factors and disease characteristic.

![](pone.0224649.t003){#pone.0224649.t003g}

  ------------------------------------------------------------------------------------------------------------------------------------------------------
  Variable                                         Total Hypertension Self-Care Profile score Mean+/-SD   P-value
  ------------------------------------------------ ------------------------------------------------------ ----------------------------------------------
  **Age,years**^**a**^                                                                                    0.833

      \<60                                         124.0 (22.6)                                           

      ≥60                                          124.4 (23.1)                                           

  **Gender**^**a**^                                                                                       0.018[\*](#t003fn003){ref-type="table-fn"}

      Women                                        126.0 (22.3)                                           

      Men                                          122.0 (23.4)                                           

  **Race**^**b**^                                                                                         \<0.001[\*](#t003fn003){ref-type="table-fn"}

      Malay                                        128.1 (19.8)                                           

      Chinese                                      115.1(24.2)                                            

      Indian                                       130.5(21.7)                                            

  **Education level**^**b**^                                                                              \<0.001[\*](#t003fn003){ref-type="table-fn"}

      No formal education/Primary school           118.9 (21.7)                                           

      Secondry school                              125.3 (22.5)                                           

      Diploma/Tertiary                             133.3 (23.6)                                           

  **Household income (per month)**^**a**^                                                                 0.672

      \<RM 3000                                    124.0 (22.5)                                           

      ≥RM 3000                                     124.8 (23.8)                                           

  **Marital status**^**a**^                                                                               0.053

      Married                                      124.5(22.6)                                            

      Single/separated/widowed                     123.8(23.9)                                            

  **Duration of hypertension (years)**^**a**^                                                             0.819

      \< 5                                         124.5 (22.8)                                           

      ≥ 5                                          124.1(22.9)                                            

  **Family History of**\                                                                                  0.002[\*](#t003fn003){ref-type="table-fn"}
  **hypertension**^**a**^                                                                                 

      No                                           120.3 (23.7)                                           

      Yes                                          125.9 (22.3)                                           

  **Other medical conditions**^**a**^                                                                     0.066

      Yes                                          123.5 (22.5)                                           

      No                                           127.4 (24.5)                                           

  **No.of anti-hypertensive medications**^**b**^                                                          0.946

      0                                            121.7 (14.0)                                           

      1                                            124.6 (22.8)                                           

      2                                            124.4 (23.5)                                           

      3                                            122.7 (22.6)                                           

      ≥ 4                                          125.1 (21.1)                                           

  **Blood pressure controlled**\                                                                          0.798
  **(Non DM \< 140/90mmHg,**\                                                                             
  **DM/CKD \< or = 135/75mmHg)**^**q**^                                                                   

      No                                           124.0(23.3)                                            

      Yes                                          124.5 (21.5)                                           

  **Body Mass Index (kg/m**^**2**^**)**^**b**^                                                            0.198

      Underweight (\<18.5)                         124.4 (10.7)                                           

      Normal weight (18.5--22.9)                   121.9 (24.0)                                           

      Overweight (23--27.4)                        122.4 (23.1)                                           

      Obese (≥ 27.5)                               125.9 (22.3)                                           

  **Present of Diabetes/CKD**^**a**^                                                                      0.289

      Yes                                          123.4 (23.0)                                           

      No                                           125.2 (22.7)                                           
  ------------------------------------------------------------------------------------------------------------------------------------------------------

Univariate analysis (t-test^a^ or

One-way ANOVA^b^).

\* P-value \< 0.05.

The significant determinants that influenced the Total Hypertension Self-Care Profile scores from the multiple linear regression model were gender, ethnicity, education level and family history of hypertension. Men had lower self-care profile scores than women (B -4.5, P-value 0.008, 95% Cl -7.8 to -1.2). The ethnic group Chinese scored lower than Indian and Malay (B -14.7, P-value \<0.001, 95% CI -19.0 to -10.3) Those with lower education level (primary level education/no formal school: B -15.7, P-value \<0.001, 95% CI -21.0 to -10.4 and secondary level education: B -9.2, P- value \<0.001, 95% CI -14.0 to -4.4) had lower scores than those with tertiary level education. Those with family history of hypertension (B 4.4, P-value 0.014, 95% CI 0.9 to 7.8) had higher scores than those without. ([Table 4](#pone.0224649.t004){ref-type="table"})

10.1371/journal.pone.0224649.t004

###### Multiple linear regression of Total Hypertension Self-Care Profile score and the associated sociodemographic and disease characteristic factors.

![](pone.0224649.t004){#pone.0224649.t004g}

  -----------------------------------------------------------------------------------------------
  Factors                                 B       SE      t        p-value       95% Cl   
  --------------------------------------- ------- ------- -------- ------------- -------- -------
  **Gender**                                                                              

      Female                              Ref     **-**   **-**    **-**         **-**    **-**

      Male                                -4.5    1.7     -2.641   **0.0008**    -7.8     -1.2

  **Race**                                                                                

      Indian                              Ref     \-      \-       \-            \-       \-

      Malay                               -3.5    2.1     -1.652   **0.099**     -7.6     0.7

      Chinese                             -14.7   2.2     -6.624   **\<0.001**   -19.0    -10.3

  **Education level**                                                                     

      Tertiary                            Ref     \-      \-       \-            \-       \-

      Secondry school                     -9.2    2.4     -3.798   **\<0.001**   -14.0    -4.4

      No formal education/\               -15.7   2.7     -5.845   **\<0.001**   -21.0    -10.4
  Primary school                                                                          

  **Marital status**                                                                      

      Single/searated/ Widowed            Ref     \-      \-       \-            \-       \-

      Married                             1.9     2.2     0.884    0.377         -2.3     6.1

  **Family History of hypertension**                                                      

      No                                  Ref     \-      \-       \-            \-       \-

      Yes                                 4.4     1.8     2.460    **0.014**     0.9      7.8

  **Other medical conditions**                                                            

      Yes                                 Ref     \-      \-       \-            \-       \-

      No                                  -3.6    2.1     -1.734   0.083         -7.7     0.5

  **Body Mass Index (BMI) kg/m**^**2**^                                                   

      Obese (\> 27.5)                     Ref     \-      \-       \-            \-       \-

      Overweight (23--27.4)               -2.2    1.9     -0.385   0.245         -5.8     1.5

      Normal weight (18.5--22.9)          -3.0    2.4     -1.233   0.218         -7.7     1.8

      Underweight (\<18.5)                -3.0    7.7     -1.164   0.700         -18.1    12.2
  -----------------------------------------------------------------------------------------------

Bold = P-value \<0.05, SE = standard error, CI = confidence interval, B = β coefficient, t = t-score of the regression model.

Adjusted R square = 0.137

Discussion {#sec015}
==========

In this study, we aimed to determine the level of self-care and the factors influencing the level of self-care among adults with hypertension in the public health care clinics in the urban setting of Selangor state, Malaysia. Overall, this study found that the mean Total Hypertension Self-Care Profile (HTN-SCP) score was 124.19 (SD 22.84). Factors that influenced the Total HTN-SCP score were gender; men score lower than women, ethnic group; Chinese score lower than Malays and Indians, education level; patients with primary level education or no formal school and secondary level education score lower than those with tertiary level education. Family history of hypertension was associated with higher score than those without. The hypertension population in this study comprised of 44% Malays, 34% Chinese and 21% Indians. The baseline characteristics of the hypertensive patients were not quite similar compared to those in the general population, with reference to the Malaysia Health and Morbidity Survey 2015 in which the prevalence of hypertension was 31.1% in Malays, 30.8% in Chinese and 32.4% in Indians. \[[@pone.0224649.ref023]\] We have to be aware that these were two completely different population where our study was conducted in primary care clinic setting whereas the Malaysia Health and Morbidity Survey 2015 was conducted in the general population.

The mean Total HTN-SCP score in this study was 124.19 (SD 22.84) out of the maximum score of 180, which was about 68.9% of the total maximum score. This finding suggested moderate level of hypertension self-care in this study population. The lowest score (mean 36.43, SD 8.92) was identified in the behaviour scale, which attained only 60.7% out of the maximum score of 60.

In this study, men were found to have lower hypertension self-care score than female. This was consistent with other studies which reported higher level of self care among women as compared to men. \[[@pone.0224649.ref008],[@pone.0224649.ref009],[@pone.0224649.ref024]\] Men might have other priorities in life instead of their health, which could have contributed to their poorer health outcomes compared to women.\[[@pone.0224649.ref025]\]

It was unexpected to find that Chinese had lower Total HTN-SCP score compared to Malays and Indians in this study. Other studies have reported better health-seeking behavior and self-care behavior among Chinese compared to other ethnic groups. \[[@pone.0224649.ref026]--[@pone.0224649.ref027]\] One possible reason the differences observed could be related to language barrier. In Malaysia health facilities, most health information materials were in English or Malay languages, which may hinder the self-efficacy of Chinese patients in managing their hypertension. Studies had reported that health literacy is linked to language proficiency.\[[@pone.0224649.ref028]\] As most of the patients in our study have lower education level, they may have difficulty in understanding health information that were delivered in other than their native languages. Further studies may be needed to explore other factors leading to poorer self-care behaviour of this minority ethnic group.

Higher education level was associated with higher self-care scores in this study. This is consistent with another study \[[@pone.0224649.ref009]\] as higher education was correlated with increased health literacy, leading to better understanding of the health information materials and advice by the healthcare professionals.

A positive family history of hypertension was associated with higher hypertension self-care score. In contrast, most studies did not report similar finding. \[[@pone.0224649.ref029],[@pone.0224649.ref030]\] Asian families are close-knitted in Malaysia, and parents are likely to be looked after by their children living within their households. The interaction between patients with hypertension and other family members could have mutually influenced their awareness and behaviour towards self-care measures in hypertension. The influence of socio-cultural factors and Asian family dynamics should be further explored in future studies.

The study highlights the need for the development of self-care intervention for patients with hypertension. Taylor et. al. (2014) reviewed the evidence on interventions supporting self-care for people with long term conditions \[[@pone.0224649.ref031]\] Among people with hypertension, interventions to promote self-care covered strategies such as technological intervention \[[@pone.0224649.ref032]\], lifestyle change \[[@pone.0224649.ref033]\], behavioural contracts between patients and healthcare professionals \[[@pone.0224649.ref034]\], simplified medication regime \[[@pone.0224649.ref035]\], reminders for appointments \[[@pone.0224649.ref036]\] and complex, professional-led care. \[[@pone.0224649.ref037]\] In these interventions, technology has shown positive results as a standalone intervention in terms of BP control as compared to others. \[[@pone.0224649.ref031]\] Evidence has also suggested that interventions, which combined lifestyle change and simplified drug regime improved self care. \[[@pone.0224649.ref031]\] Thus, effective interventions to elevate the self-care profile of patients with hypertension are likely to be multi-faceted and involve partnership with the healthcare professionals. \[[@pone.0224649.ref032]\] Such complex interventions will be tested for effectiveness in future studies in Malaysia. Earlier studies did not allow for the evaluations of the various dimensions of self-care in hypertension. We believe this study provides the evidence that the capacity for self-care is quantifiable using a validated tool. The baseline data allows comparison in future interventional studies and across different populations with hypertension. While we have yet to determine the cut-off to distinguish patients with different capacities for self-care, a cohort study is in the pipeline to substantiate the scientific evidence of the determinants and health outcomes.

Strengths and limitations {#sec016}
-------------------------

This was the first study to comprehensively describe self-care motivation, self-efficacy and self-care behavior of hypertensive patients in a multi-ethnic Southeast Asian country, of which data are limited in this area. The findings provide useful insights into the level of self-efficacy and self-care of Malaysians with hypertension.

However, there were several limitations in this study. Firstly, as this was a cross-sectional study, causality could not be determined. Secondly, we understand that a randomized selected study population would be ideal. However, this was not feasible in the study setting due to its appointment-based system, in which the investigators had no means of controlling the appointment booking of the patients. Furthermore, there is no patient registry at the study site. In this study, the systematic random sampling method was used for patient recruitment in view of its feasibility, the fact that the spreads of the patients were more evenly throughout the population and most importantly, it stills classified under probability sampling method. Thus, the finding can still be generalizable to the other public primary health care clinics in the urban setting but this may not represent the population in rural area and other clinical setting. Thirdly, recall bias may be inevitable as the data in this study were obtained through a questionnaire. The Hawthorne effect among the participants cannot be excluded as patients may report socially acceptable behaviour which cannot be authenticated. Nevertheless, the results were not skewed as the average scores hovered around the mid-range. Lastly, the low adjusted R-squared in this study may indicate low percentage of the response variable variation that is explained by the linear model. However, low R-squared can still provide a useful clinical model with respect to data trends, but may be low in precision.\[[@pone.0224649.ref038]\] Despite the lack of studies using the HTN-SCP tool, it has been validated and contextualized in a multi-ethnic Asian population. \[[@pone.0224649.ref014],[@pone.0224649.ref015],[@pone.0224649.ref016]\] Future studies will look into comparison of different population with hypertension using the HTN- SCP.

Conclusion {#sec017}
==========

The overall hypertension self-care profile among patients in this multi-ethnic country was moderate. Being men, Chinese, of lower education level and without family history of hypertension were associated with lower hypertension self-care profile based on the HTN-SCP score. Healthcare intervention programmes to address self-care in hypertension should be implemented to all population but more attention should be given to patients fitting these characteristics of lower self-care profile.
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